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Generation and characterization of uricase Tg mice. (A) Construct of uricase transgenes. Secreted uricase (ssUOX) was generated by N-termi-
nal addition of a signal sequence for secretion derived from adenovirus gp19K (gp19K-ss). The unmodified intracellular uricase (intUOX) has a 
C-terminal peroxisome targeting signal sequence (PTS). (B) Western blot of uricase and α-tubulin (loading control) in organs of Tg or WT mice. 
(C) Uricase activity in organs and serum. WT C57BL/6 mice were injected with 9 μg of i.p. and 9 μg of i.v. rasburicase where indicated. Organs 
were harvested from untreated WT, uricase Tg mice, or WT mice 18 hours after rasburicase injection, and lysates were prepared. Twenty μl of 
lysate form various organs was added to 1 ml of uric acid solution (OD292 = 1.0) and incubated at 37°C for indicated periods of time. The uricase 
activity was measured by the decrease of OD292. (D) Amount of uric acid in peritoneal cavity in WT and uricase Tg mice (n = 6). (E) Plasma con-
centration of uric acid in WT and uricase Tg mice. Samples were drawn and immediately chilled on ice to prevent uricase from oxidizing uric acid 
ex vivo (n = 13–19). (F) Total neutrophil numbers in the peritoneal cavity after 15 hours after i.p. injection of 2 mg of monosodium urate crystal. 
n = 6 (PBS); n = 15 (WT); n = 8 (ssUOX). **P < 0.01; *P < 0.05 versus WT in (D–F).
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Generation of uric acid after cell death. (A) Change of uric acid concentration in serum of WT and uricase Tg mice incubated ex vivo. Serum from 
uricase Tg mice was collected after being allowed to clot at room temperature and subsequently incubated at 37°C for the indicated times; uric 
acid concentration was measured (n = 32–36). (B) Generation of uric acid after cell death. Tissue lysates obtained from the indicated organs from 
uricase Tg mice or WT littermates were incubated at 37°C for indicated times. Uric acid content was normalized with protein concentration. (C) 
Postmortem uric acid is generated by xanthine oxidase. Tissue lysates were incubated at 37°C for indicated times in the presence of allopurinol 
(128 mg/l) or uricase (0.5 mg/ml). The uric acid concentrations in the tissue lysate are shown.
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Reduced neutrophil recruitment to liver injury in uricase Tg mice. Liver tissue MPO activity (A), number of esterase-positive cells (neutrophils) 
(B), histology of sections stained for esterase activity (C), serum ALT activity (D), quantification of necrotic area (E), and histology of liver sections 
stained with H&E (F) of WT and uricase Tg mice 18 hours after challenge with 300 mg/kg acetaminophen. Total numbers of mice used in A and 
D from 4 independent experiments were n = 6 (PBS control); n = 26 (WT); n = 24 (ssUOX); and n = 23 (intUOX). Total numbers of mice used in 
B and E were n = 6 (PBS control); n = 8 (WT); n = 5 (ssUOX); and n = 5 (intUOX). Means and SEM values are shown. **P < 0.01; *P < 0.05. NS, 
not significant versus control WT C57BL/6. (C) Representative images of esterase staining used in the analysis of B. Arrowheads indicate the 
esterase-positive cells. Scale bars: 25 mm. (F) Representative images of H&E staining used in the analysis of E. Scale bars: 250 mm.
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Reduced neutrophil recruitment to liver injury in mice treated with 
rasburicase. Liver tissue MPO activity (A) and serum ALT activity 
(B) of control and rasburicase-treated mice 18 hours after challenge 
with 300 mg/kg acetaminophen. n = 6 (PBS); n = 20 (APAP); n = 18 
(APAP + rasburicase). Means and SEM values are for combined data 
from 4 independent experiments. **P < 0.01, versus control APAP 
alone group. NS, not significant versus APAP alone.
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Why  does  uric  acid  depletion  inhibit  inflammation? This 

































Reduced neutrophil recruitment to liver injury by allopurinol treatment. (A) Uric acid concentration in liver lysate treated with 1 week of i.p. injec-
tions of allopurinol (10 mg/kg/d). Liver tissue MPO activity (B) and serum ALT activity (C) of control and allopurinol-treated mice 18 hours after 
challenge with 300 mg/kg acetaminophen. n = 6 (PBS); n = 17 (APAP); n = 17 (APAP + allopurinol). Means and SEM values are for combined 
data from 3 independent experiments. *P < 0.05, versus control APAP alone group. NS, not significant versus APAP alone.
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Reduced neutrophil recruitment in the peritoneal cavity in response to rasburicase-treated necrotic cells or lung from uricase Tg mice. Total 
neutrophil or monocyte numbers in the peritoneal cavity 15 hours after i.p. challenge with necrotic EL4 cells (A and B) or lung homogenate from 
WT C57BL/6 (C and D) with or without 18 μg of rasburicase. (E and F) Lung homogenate from WT or intracellular uricase Tg mice was injected 
i.p. into WT C57BL/6. Neutrophil or monocyte numbers in PEC were determined by counting the Ly-6G+7/4+ or Ly-6G–7/4+cells in 100 μl of peri-
toneal lavage, respectively. Negative control: C57BL/6 mice challenged with PBS. Uric acid concentrations of EL4 cell suspension and WT lung 
homogenate injected were 5.4 mg/dl and 7.5 mg/dl, respectively. Means and SEM values are for combined data from 3 or more independent 
experiments. Number of mice used in (A and B): n = 8 (PBS); n = 15 (EL4); n = 16 (EL4 + rasburicase); (C and D): n = 10 (PBS); n = 24 (lung); 
n = 23 (lung + rasburicase); (E and F): n = 4 (PBS); n = 10 (WT-lung); n = 10 (intUOX Tg-lung). **P < 0.01; NS, not significant versus control 
necrotic EL4 without rasburicase (A and B), lung homogenate without rasburicase (C and D), or WT-lung (E and F).
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No decrease in neutrophil recruitment to silica crystals, zymosan, or LPS in uricase Tg mice or mice treated with rasburicase or allopurinol. Total 
number of neutrophils in the peritoneal cavity 15 hours after i.p. injection into WT or uricase Tg mice of 0.5 mg of silica crystal (A), 0.2 mg zymo-
san in uricase Tg mice (B), 100 ng of ultrapure LPS (C), or rasburicase-treated mice (D), or injection of zymosan into control, or allopurinol-treat-
ed mice (E). Means and SEM values are for combined data from 3 or more independent experiments. Number of mice used in (A): n =5 (PBS), 
n =11 (WT silica), n =8 (ssUOX Tg silica); 6 (intUOX Tg silica); (B): n = 4 (PBS); n = 15 (WT zymosan); n = 15 (ssUOX Tg zymosan); n = 17 
(intUOX Tg zymosan); (C): n = 9 (PBS); n = 9 (WT LPS); n = 9 (ssUOX Tg LPS); n = 9 (intUOX Tg LPS); (D): n = 4 (PBS); n =15 (zymosan); 
n = 14 (zymosan + rasburicase); (E) n = 4 (PBS); n = 9 (zymosan); n = 9 (zymosan + allopurinol). *P < 0.05; NS, not significant versus WT silica 
(A), WT zymosan (B), or WT LPS (C).
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